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SURFICIAL DEPOSITS

GLACIAL DEPOSITS (TILL)

Till of late Wisconsin and Holocene(?) age1

Clayey till

Ground-moraine deposits

End-moraine deposits

Loamy till

Ground-moraine deposits

End-moraine deposits

Stagnation-moraine deposits

Flood-scoured till

Sandy till

Ground-moraine deposits

End-moraine deposits

Clayey to sandy till

Collapsed till and glacial-lake deposits

Till, ice-contact deposits, glaciofluvial deposits, and glaciolacustrine 
deposits of late Wisconsin and Illinoian age

Till of Illinoian age

Clayey to loamy till

Loamy till

Ground-moraine deposits

End-moraine deposits

Loamy till of Illinoian and pre-Illinoian age

Till of pre-Illinoian age

Clayey to loamy till

Clayey to sandy till

Loamy till

Discontinuous till, discontinuous glaciofluvial deposits, and 
concentrations of erratic boulders and cobbles

GLACIOTECTONIC DEPOSITS

Surficial deposits, surficial materials, and bedrock masses that were 
deformed and (or) transported intact by glacial ice

LACUSTRINE (LAKE) DEPOSITS

Beach sand and dune sand of Holocene age (in beaches, spits, 
and barriers)

Glacial and postglacial lake deposits of Holocene and late 
Wisconsin age1, 2

Clay and silt

Silt and sand

Sand and gravel

Clay, silt, sand, and gravel

Density-current underflow-fan deposits

Delta deposits

Slack-water lake deposits and alluvium of late Wisconsin age

Lake deposits of Illinoian age

Glacial-lake clay and silt

Slack-water lake deposits and alluvium

Lake deposits of pre-Illinoian age

Glacial-lake clay and silt

Slack-water lake deposits and alluvium

Marl of Holocene and late and middle Wisconsin(?) age

Pluvial clay, silt, sand, and dolomite of late Pleistocene age

PALUDAL (MARSH AND SWAMP) DEPOSITS

Inland deposits of Holocene and late Wisconsin age

Peat and muck

Fresh-water swamp deposits

Coastal deposits of Holocene age

Fresh-water coastal-marsh peat and clay

Swamp deposits and dune sand

Mangrove-swamp deposits

Algal mat and carbonate deposits

Fresh-water, brackish-water, and (or) saline-marsh deposits of 
Holocene and late Wisconsin age

MARINE DEPOSITS

Glaciomarine deposits of late Wisconsin age

Clay and silt

Sand and gravel

Delta deposits

Glaciomarine deposits and till

Beach deposits of Holocene age (in beaches, spits, tombolos, 
hooks, and barriers)

Quartz beach sand

Beach shell-fragment and shell sand

Beach mud

Beach sand and dune sand

Beach sand, dune sand, and delta deposits of Holocene and late 
Pleistocene age

Coastal-plain marine deposits of Holocene age

Back-island slope, wash-over channel, lagoon, and wind-
tidal-flat deposits

Delta deposits

Coastal-plain marine deposits of late and middle Pleistocene age

Oolitic limestone

Coralline limestone

Coastal-plain marine deposits (lagoon and beach deposits) of 
Pleistocene age

Coastal-plain marine deposits of Pleistocene and Pliocene age

Beach and near-shore deposits

Back-barrier and lagoon deposits

Sand

Delta deposits

Coastal-plain marine deposits (marine sand and alluvial sand) of 
early Pleistocene and Pliocene age

EOLIAN (WINDBLOWN) DEPOSITS

“Clay dune” deposits of Holocene age

Loess of Holocene and late Wisconsin age

Loess of Holocene and late and middle Pleistocene age

Loess, loessal alluvium, and loessal colluvium of late and middle 
Pleistocene age

Sand and silt of Holocene and late Wisconsin age

Sand of Holocene and late Pleistocene age

Dune sand

Sheet sand

Sheet sand, loess, loessal alluvium, and loessal colluvium of 
Holocene and Pleistocene age

ALLUVIAL DEPOSITS (ALLUVIUM)

Ice-contact deposits of late Wisconsin and Holocene(?) age1

Ice-contact silt and sand

Ice-contact sand and gravel

Kame end-moraine or kame interlobate-moraine deposits

Subaerial and submarine kame-fan deposits

Glaciolacustrine kame-delta deposits

Marine kame-delta deposits

Ice-contact deposits and till

Ice-contact deposits and glacial-lake deposits

Ice-contact sand and gravel of Illinoian age

Glaciofluvial (outwash) deposits of late Wisconsin and 
Holocene(?) age1

Outwash sand

Outwash sand and gravel

Outwash deposits and till

Outwash deposits and ice-contact deposits

Outwash deposits, ice-contact deposits, and glacial-lake deposits

Glaciofluvial (outwash) deposits of Illinoian age

Outwash silt, sand, and gravel

Outwash silt, outwash sand, and alluvium

Glaciofluvial (outwash) deposits of pre-Illinoian age

Outwash sand and gravel

Outwash sand and gravel and till

Catastrophic glacial outburst-flood deposits of late Wisconsin age

Flood deposits

Flood deposits and flood-scoured till

Alluvial, outwash, ice-contact, and glacial-lake deposits of 
Holocene and late Wisconsin age

Alluvial, outwash, ice-contact, and glacial-lake deposits of 
middle Pleistocene age

Channel and flood-plain alluvium of Holocene and late 
Wisconsin age

Alluvial deposits, lake deposits, and eolian deposits of Holocene 
and late and middle Pleistocene age

Channel and flood-plain alluvium of Holocene and Pleistocene age

Alluvial deposits and estuarine marine deposits of Holocene, 
Pleistocene, and Pliocene age

Channel and flood-plain alluvium of late and middle Pleistocene age

Cemented channel and flood-plain alluvium, fan alluvium, 
sheetwash alluvium, and pediment(?) alluvium

Alluvial-delta deposits

Alluvium of Pleistocene age beneath terraces, in paleovalleys, 
and on upland surfaces

Arkosic alluvium of middle and early Pleistocene and Pliocene age

Channel and flood-plain alluvium of early Pleistocene and 
Pliocene age

Cemented alluvium

Alluvial deposits and lake deposits

Alluvial-fan and sheetwash-fan deposits of Holocene and late 
and middle Pleistocene age

Sheetwash alluvium of Holocene and late Wisconsin age

Sheetwash alluvium

Sheetwash alluvium in badland terrain

Sheetwash alluvium and lake deposits

MASS-MOVEMENT DEPOSITS

Slump-block, earthflow, and mudflow deposits of Holocene age

Landslide deposits of Holocene and late Wisconsin age

Landslide deposits, bouldery colluvium, and sheetwash alluvium

Landslide deposits, disintegration residuum, and sheetwash 
alluvium

Loamy solifluction deposits, colluvium, and decomposition 
residuum of Holocene and late and middle Pleistocene age

Loamy solifluction deposits of late Wisconsin age

Colluvium, sheetwash alluvium, and landslide deposits of 
Holocene and late Wisconsin age

Colluvium of Holocene and late Pleistocene age

Clayey chert-clast colluvium

Gravelly colluvium

Colluvium of Holocene and late and middle Pleistocene age

Crystalline-boulder colluvium

Diabase- and basalt-clast colluvium

Resistant-block or resistant-boulder colluvium and rock waste

Sandstone-block or sandstone-boulder colluvium

Carbonate-boulder or carbonate-clast colluvium

Clastic-clast colluvium

Locally gypsiferous clastic-clast colluvium and solution residuum

Acid shale–chip colluvium

Calcareous shale–chip and siltstone-clast colluvium

Shale-clast, chalk-clast, and chalky limestone–clast colluvium

Calcrete-clast colluvium

Chert-clast colluvium

Sandy to clayey colluvium

Colluvium complex

Colluvium and loess

Colluvium and solution residuum

Colluvium, decomposition residuum, and solution residuum

Colluvium of Quaternary age

Colluvium and sheetwash alluvium

Colluvium, decomposition residuum, and solution residuum

Colluvium and decomposition residuum of Quaternary and 
Tertiary age

Colluvium and alluvium of Pleistocene age

       RESIDUAL MATERIALS

Grus of Quaternary and Tertiary age

Glaciated granitic grus

Feldspathic sandy grus

Disintegration residuum of Holocene and late Wisconsin age

Smectitic disintegration residuum and sheetwash alluvium on 
bentonitic shale, micaceous shale, and soft clayey shale

Silty clay loam disintegration residuum and sheetwash alluvium

Loamy disintegration residuum and sheetwash alluvium on 
clayey shale

Loamy disintegration residuum, sheetwash alluvium, and 
colluvium on sandstone, siltstone, and shale

Loamy disintegration residuum, sheetwash alluvium, and 
colluvium on sandstone, siltstone, mudstone, claystone, 
shale, and lignite

Sandy disintegration residuum, sheetwash alluvium, and 
colluvium on soft sandstone, siltstone, and shale

Disintegration residuum of Holocene and late and middle 
Pleistocene age

Cemented, gravelly disintegration residuum

Quartz-sand disintegration residuum

Disintegration residuum on clastic rocks

Disintegration residuum on clastic rocks and carbonate rocks

Stony, gypsiferous disintegration residuum

Silty-clay disintegration residuum and gypsiferous solution 
residuum

Decomposition residuum and colluvium of Holocene and late and 
middle Pleistocene age on igneous and metamorphic rocks

Decomposition residuum of Quaternary and Tertiary age on 
sand and gravel

Decomposition residuum on sand and gravel beneath high 
stream terraces and in alluvial fans

Decomposition residuum on upland sand and gravel and on 
paleochannel fill deposits

Chert-pebble decomposition residuum on channel gravel and sand

Crumbly quartz-clast decomposition residuum on sand and gravel

Decomposition residuum on sand or mixed-composition sand 
and gravel on upland surfaces

Quartz-pebble, chert-pebble, and quartzite-pebble 
decomposition residuum on sand and gravel on upland 
surfaces

Decomposition residuum of Quaternary age on sedimentary 
rocks that contain swelling-clay minerals or that weather 
to form swelling-clay minerals

Smectitic-clay decomposition residuum

Sand, silt, and smectitic-clay decomposition residuum

Gravel, sand, silt, and smectitic-clay decomposition residuum

Decomposition residuum complex

Decomposition residuum complex

Decomposition residuum of Quaternary and Tertiary age on 
other sedimentary rocks

Clayey to sandy decomposition residuum

Ferruginous sand and clay decomposition residuum

Decomposition residuum and colluvium on shale, siltstone, 
and sandstone

Decomposition residuum on sandstone, siltstone, shale, 
limestone, and dolomite

Decomposition residuum and colluvium on arkose, sandstone, 
argillite, shale, and conglomerate

Clayey to sandy decomposition residuum and solution residuum

Cherty decomposition residuum, solution residuum, and 
colluvium on limestone, shale, and sandstone

Clayey to sandy decomposition residuum and solution residuum 
on sandstone, quartzite, shale, dolomite, and cherty 
limestone

Clayey to sandy decomposition residuum and solution residuum 
on clay, shale, coal, sandstone, and limestone

Loamy decomposition residuum and colluvium on sedimentary 
rocks of mixed composition

Solution residuum of Quaternary and Tertiary age

Chert-poor or chert-free, clayey to sandy solution residuum

Cherty, clayey to sandy solution residuum

Solution residuum complex

Cherty, quartz-sand solution residuum

Sandy solution residuum

Plastic-clay solution residuum and cherty colluvium

Solution residuum and decomposition residuum

Clayey to sandy, saprolitized sand and gravel of Quaternary and 
Tertiary age

Saprolite of Quaternary and Tertiary age on crystalline igneous 
and metamorphic rocks

Clayey to sandy saprolite on granite, gneiss, schist, and other 
felsic, mafic, and ultramafic igneous and metamorphic 
rocks

Micaceous saprolite on felsic micaceous schist or rocks of 
mixed composition

Clayey saprolite on diabase and basalt

Clayey saprolite on nephelene syenite

Clayey to sandy saprolite on phyllite, argillite, slate, marble, 
greenstone, serpentinite, metabasalt, metarhyolite, and 
other felsic metavolcanic rock

Quartz-rich saprolite of Quaternary and Tertiary age

OTHER MATERIALS

BAKED AND FUSED BEDROCK (CLINKER) OF QUATERNARY AGE

Clinker and colluvium

MAN-MADE LAND

Man-made land

Contact

Limit of glacial advance—Dashed where inferred.  Hachures point 
in direction of glaciated area

Late Wisconsin—Southern limit of glaciation during Late 
Wisconsin time, 35,000–11,150 yr ago

Illinoian—Southern limit of glaciation during Illinoian time, 
310,000–128,000 yr ago

Illinoian or pre-Illinoian—Southern limit of glaciation during 
Illinoian or pre-Illinoian time, earlier than 128,000 yr ago

Pre-Illinoian—Southern limit of glaciation prior to Illinoian time, 
earlier than 310,000 yr ago
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INTRODUCTION

Letters in parentheses (left column of the following list) indicate map units that 
include deposits or materials of two or more genetic categories.  The significance of 
time divisions (for example, Holocene, Pleistocene, Wisconsin, Illinoian, pre-Illinoian) 
is indicated in table 1, which is in the pamphlet that accompanies this map sheet.
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1Some glacial, ice-contact, glaciofluvial, and glacial-lake deposits in northeastern Minnesota, 

northern Wisconsin, and northern Michigan may be earliest Holocene in age.
2Nonglacial lakes persisted in parts of some of the basins of former large glacial lakes long 

after meltwater ceased to enter those basins.  The sediments deposited in the late Wisconsin 
glacial lakes and the Holocene postglacial lakes in the same basins have not been distinguished.

INDEX TO INTERNATIONAL MAP OF THE WORLD 1:1,000,000 TOPOGRAPHIC SERIES
Published maps in the “Quaternary Geologic Atlas of the United States” (U.S. Geological Survey Miscellaneous 

Investigations Series I–1420) shown in yellow.

CHESAPEAKE BAYNJ - 18

HUDSON RIVERNK - 18

NJ - 16
BLUE RIDGE

NJ - 17

LAKE ERIE
NK - 17

SUDBURY
NL - 17

LAKE SUPERIORNL - 16

CHICAGO
NK - 16

BOSTONNK - 19

QUEBECNL - 19

OTTAWANL - 18

LAKE NIPIGON
NM - 16

LOOKOUT MTN
NI - 16

SAVANNAH
NI - 17

LOUISVILLE

HATTERAS
NI - 18

JACKSONVILLE
NH - 17

FLORIDA KEYS
NG - 17MONTERREY

NG - 14

WHITE LAKE
NH - 15

VICKSBURG
NI - 15

OZARK PLATEAU
NJ - 15

WICHITA
NJ - 14

DALLAS
NI - 14

AUSTIN

NH - 14

SANTA FE

NI - 13

CHIHUAHUA

NH - 13

PIKES PEAK

NJ - 13

SONORA

NH - 12

GILA RIVER

NI - 12
LOS ANGELES

NI - 11

   NI - 10  POINTCONCEP-   TION

GRAND CANYON

NJ - 12
MOUNT WHITNEY

NJ - 11

NJ - 10
SANFRANCISCOBAY

MT. SHASTA

NK - 10

OWYHEE RIVER

NK - 11

GREAT SALT LAKE

NK - 12

CASCADE RANGE

NL - 10

SNAKE RIVER

NL - 11 YELLOWSTONE

NL - 12

VANCOUVER

NM - 10

KOOTENAY LAKE

NM - 11

LETHBRIDGE

NM - 12

REGINA

NM - 13

WINNIPEG

NM - 14

BIG HORN MTS

NL - 13

DAKOTAS

NL - 14

CHEYENNE
NK - 13

PLATTE RIVER
NK - 14

LAKE OF
THE WOODS

NM - 15

MINNEAPOLIS
NL - 15

DES MOINES
NK - 15

MOBILE
NH - 16

QUEBEC

ALBERTA

SASKATCHEWAN MANITOBA

BRITISH COLUMBIA

WASHINGTON

OREGON
IDAHO

MONTANA
NORTH DAKOTA

WYOMING

SOUTH DAKOTA

CALIFORNIA

NEVADA
UTAH

COLORADO KANSAS

ARIZONA
NEW MEXICO

TEXAS LA

OKLAHOMA ARKANSAS TENNESSEE

MO

NEBRASKA

IOWA

MINNESOTA

WI

IL IN

KENTUCKY

MI

OHIO

MS AL

FL

GEORGIA

SC

NORTH
CAROLINA

VIRGINIA

WV
MD

PA
NJ

RICTNEW YORK MA

VT

NH

MAINE

ONTARIO

DE

66˚90˚96˚102˚108˚114˚120˚126˚

48˚

44˚

40˚

36˚

32˚

28˚

24˚

84˚ 78˚ 72˚



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


